and macro-nutrient status using an atomic absorption spectrophotometer. The most prevalent heavy metals were K (162 -524 mg/mL) and Ca (102 -472 mg/mL) followed by .00 mg/mL) and and found in the herbal plants were much lower than the reported range of the elements in agricultural products.
I. Introduction
The role of trace elements in human nutrition and disease cannot be over-emphasized. Even though the mineral elements form a small proportion of total composition of most plant materials and of total body weight and they do not contribute to energy value of food, they are of great physiological importance particularly in the body metabolism (Schwart, 1995) . Their importance ranged from role as biological essential components to imbalance created when excess of one interferes with the functions of another. Mineral elements function as mineral electrolyte and ions performing osmotic and regulatory functions in the body fluid dynamics. Various minerals are also co-enzymes in certain biochemical reactions in the body (Mensah et al., 2008) . Records from ancient Egypt, Assyria, China and India show that the use of plants for medicinal purposes extends back to earliest recorded history (Trease, 1989) . Today, it is recognized that these elements play an important role in nutrition. Their functions are varied and may depend on their chemical forms or their location in the body tissues or blood fluids. Many elements form important part of enzymes to increase the rate of chemical reactions in the cells. These enzymes can be used over and over again because the elements can be effective even when present in only very low concentration in the cells of the body. All plants contain varying amount of mineral element. The extent to which plants take up metals depends on the binding of trace analytes to soil constituents; other sources may include pesticides and fertilizers (Ansari et al., 2009 ). Majority of the Africans today depend either totally or partially on traditional medicine called ethno medicine for healing. Today in Nigeria, there is an increase in the acceptance and utilization of traditional medicine partly because of scientific support for some of their medicinal uses (Odetola and Akojeun, 2000) . Many medicinal plants are cheaper and more accessible to most people in the developing countries than orthodox medicine, and there is lower incidence of adverse effects after use (Sofowora, 1993). Trace minerals have both curative and preventive role in combating diseases but according to Schumacher (1991) , they can be dangerous and toxic when in excess. It is therefore important that the levels of some of these mineral elements in herbal plants be established. The need to ensure the quality control of plant products using modern techniques and applying suitable standards have been emphasized by the World Health Organization (1992). This paper reports on the evaluation of mineral element composition of ten selected medicinal plants from Nigeria. Ajasa et al. (2004) have reported on the heavy trace metal and macronutrient status of some herbal plants of Nigeria and there are many literature reports on the determination of metal content of herbal, medicinal and aromatic plants from other parts of the world (Majid et al. 1995; Vartika et al. 2001) but no literature data are available on the mineral element composition of these particular medicinal plants that are evaluated.
Statistical analysis
The samples (0.50 g) were separately digested and subjected to analysis as described above. The analysis was carried out in triplicate per sample. The results obtained were statistically analyzed by one way analysis of variance (ANOVA). Means were compared by the Duncan's multiple range test (Duncan 1955 ); significant differences between any two means were determined at the 5% level.
III. Results And Discussion
The mineral concentrations of the medicinal plants tested are shown in Table 2 . The mineral elements which were determined by AAS numbered 10: Na, K, Ca, Mg, Zn, Cu, Fe, Pb, P and Mn. There are many factors which can influence the concentration of various elements in plants. These include the nature of the element, its content and form in the soil, soil type and pH, the crop variety, proximity to external sources of pollution and many other factors (Femenia et al., 1995; Adeleke and Abiodun, 2010) . All the plants appeared to be an important source of minerals as the result from the study showed that the metals were accumulated to some extent by the medicinal plants. Elemental studies of the plants showed that they contained a large amount of nutrients and were rich in K, Ca and Mg. The presence of important mineral elements inside these plants shows that they could be nutritious plants (Jonathan et al., 2011) . Significant variations occurred in the mineral concentration among the samples analyzed.
The Na concentration levels ranged from 3.51 ± 0.03 mg/L to 10.14 ± 0.03 mg/L; S. acuta had the lowest while D. rotundifolia had the highest; most samples had a Na concentration between 4.64 ± 0.06 and 6.89 ± 0.03 mg/L. The Na concentration in S. alata, O. gratissimum and B. diffusa were comparable. The values for M. charantia, P. pinnata and G. hirsutum were also comparable and similarly those for S. podocarpa and P. reticulate. The Na contents in these medicinal plants were higher than those reported in the literature by Onyeike and Acheru (2002) for castor, coconut, dikanut, groundnut, melon, oil bean and palm kernel seeds (Table 3 ) used in the preparation of Nigerian diets. Sodium is known to play a crucial role in conduction of nerve impulse . The medicinal plants had a K concentration in the range of 162.00 ± 2.82 to 524.00 ± 5.70 mg/L. The K concentration was comparable in P. pinnata, P. reticulata and S. podocarpa. S. alata had the highest while S. acuta had the lowest values.
Potassium concentration of the plants is higher than those reported for fresh fish (Oreochromis niloticus, Clarias lazera and Mormyrus rume) samples (Otitologbon et al., 1997) . K is the most mportant intracellular element that is required for various physiological functions (Olaniyi et al., 1993) . Potassium is also good for nerves and muscle functions (Komolafe et al., 2006) . Mg concentration was highest in D. rotundifolia and lowest in P. pinnata; the concentration ranged from 47.30 ± 0.28 to 136.14 ± 0.28 mg/L. The concentration was comparable for P. reticulata, O. gratissimum, G. hirsutum, S. podocarpa and S. alata.
The result of the elemental study of the medicinal plants showed that the Ca concentration ranged from 102.00 ± 0.00 to 472.00 ± 1.44 mg/L, most samples being in the range of 203.85 ± 2.81 to 278.54 ± 1.41 mg/L. G. hirsutum had the highest Ca concentration while S. acuta had the lowest. The Ca content of these plants was higher than those obtained for watermelon (Citrullus vulgaris) and pumpkin (Cucurbita pepo) seed kernel and paprika (Capsicum annuum) seed flour (El-Adawy and Taha, 2001) ( Table 3) .
The Pb concentration levels ranged from 0.03 ± 0.00 to 0.13 ± 0.01 mg/L; a large number of the plant samples that were studied in the present work had values between 0.03 ± 0.00 and 0.06 ± 0.00 mg/L. S. acuta had the highest while P. reticulata and M. charantia had the lowest. The concentration of Pb was also the same for D. rotundifolia, G. hirsutum, S. podocarpa and O. gratissimum. This is comparable to the result reported by Ajasa et al. (2004) in which the concentration of Pb was comparable in Anacardium occidentalis and Azadirachta indica, Butyrospermum paradoxum, Mangifera indica, Zingiber officinales and Hyptis suaveolens and similarly between Ocimum canum, Morinda lucida, Solanum erianthum and Solanum torvum in a range of 0.31-0.35 mg/L. The level of Pb accumulation in the plant samples is well below 10 mg/mL, which is the permissible limit for medicinal plants (Aliyu et al., 2008) . The Zn concentration varied from 2.40 ± 0.11 to 6.77 ± 0.08 mg/L; four of the samples had < 3.00 mg/L. S. alata had the lowest Zn concentration and B. diffusa the highest. Zn is required to prevent growth and mental retardation in humans (Fagbemi, 2007) . The concentration of Zn was comparable in S. alata, S. podocarpa, P. pinnata and O. gratissimum with a range of 2.40 ± 0.08 to 2.87 ± 0.11 mg/L while P. pinnata and O. gratissimum had the same value, 2.80 ± 0.08 mg/L.
Cu is involved in many physiological and biochemical reactions in humans. It is ubiquitous and is an essential trace element for animals and plants (Donde and Virkar 1996) . Its concentration in the medicinal plants studied ranged from 0.65 ± 0.01 to 1.48 ± 0.01 mg/L. Cu and Zn are usually considered as micronutrients. According to Allaway (1968) .98 ± 0.01 mg/mL of S. acuta is the same as 6.98 ± 0.43 mg/100 g that was obtained for soybean products (Garcia et al., 1998) . The relatively high concentration of Fe in the medicinal plants (3.96 ± 0.01 for P. reticulate to 20.20 ± 0.14 mg/mL for D. rotundifolia) is quite encouraging because of its requirements for blood formation (Oladele and Aina, 2007) ; it may perhaps provide the opportunity of using these plants as a food tonic for convalescing patient. Mn concentration ranged from 0.27 ± 0.00 to 2.10 ± 0.00 mg/L; most samples had contents from 0.32 ± 0.00 to 0.71 ± 0.00 mg/L. S. podocarpa had the lowest Mn concentration while D. rotundifolia had the highest. Vegetables are known to supply the needed vitamins and also Fe, Ca, Mg, Zn and other minerals which are important for human health and they are the most affordable source of minerals and vitamins for African families (Schutlink et al., 1987; Rossel, 1991; Ajayi and Aghanu, 2011) . Though much is known about the functional role of a number of elements, the best foreseeable benefit for human health, by mineral nutrition, is in obtaining the correct amount of supplementation in the right form at the right time. The contents found for the mineral elements studied may suggest that their use in moderate quantities would provide the range of amounts of Cu, Fe and Zn necessary for a healthy diet. P and Zn play crucial roles in actively metabolizing cells, particularly in relation to energy metabolism and photo-synthesizing of leaves; they also play key roles in energy cycle. Mg and Fe are components of chlorophyll.
Ca is an indispensable component of the structure of the body. The bones and teeth owe their hardness and strength to the presence of these minerals (Uddoh, 1998). Ca is aided in its structural role by its interactions with P and Mg. It forms about 2% of the body although there are individual variations. The adult body contains an average of 1200 g, over 90% of which is present in the bones and teeth. The remaining Ca is present in all tissue cells and extra cellular fluids or in the blood plasma in a state of constant exchange with the skeletal Ca. Mg works with Ca to maintain healthy bones (Ajayi et al., 2007) . Calcium, potassium and magnesium are required for repair of worn out cells, strong bones and teeth in humans, building of red blood cells and for body mechanisms (Aliyu et al., 2008) . The concentrations of K, Mg and Ca in the medicinal plants make them sources of these mineral elements and, if included in a diet, can supply the body with them. 
